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However, let us limit ourselves to the considera-
tion of the college cducation. And first, 1s 1t neces-
sary ? and if so, what should be its aims and in conse-
quence its important features? Iga college education
or an equivalent an essential part of the equipment of
the electrical engineer 2—we say an equivalent, for it is
quite possible, though generally attended with great
difficulty, for a man to follow out a course for himself
by making use of spare mnutes and taking advantage
of every opportunity. But the instances of thuse that
have accomplished thus satisfactonly are not many.

A few years ago the answer to this question would
perhaps generally have been different frum what it must
be to-day. \Ve have hittle hesitation now in answening
it 1n the affirmauve. An adequate traimng in mathe-
maiics and electrical and mechanical principles must
be had, however 1t 1s obtained. The college course
itself 1s not all umportant, but 1t offers great advantages.
Besides the guidance and help of the instructors, the
fact of the tume being carefully mapped out for employ-
ment, and the fammhanty gawned with the useof appa-
ratus and machinery not often accessible elsewhere, the
student has also the assistance denived from ascociation
with others and the encouragement of cmulation be-
tween those working along the same hnes; factors
whose importance 1s not often overestimated. It is
true that a good man, by himself, may do more than a
poor man at college ; but the same man will do much
better with the assistance to be denived at college. A
college traimng will not always make a good man out
of a poor one, but it will make a better man out of a
good one.

Of cpurse we cannot overlook the many examples
of men who have done well, and some who have met
with great success, who have never entered college or
taken up advanced mathematical and scientific work ;
but if you were to question these, yon would find that
most of them regret that they did not see the value of
such an education sooner, or that they have not had
the opportunity or tme to avail themsclves of it. It is
a sufficien :ndication of its value to glance over the
foremost namesin the electrical ficld and to note the
proportion of them that have received this training.
That 1t 1s being appreciated 1s shown in the demand
of the large compames for graduates of engincering
schogls, some a-dnutting nonc but such men to the spe-
wal student cuutses estatilished by these works for the
putpose of training men to louvh after the installation
ané running of thc machinery they manufacture.

There atc stiil sume, however, who advocate the
merits of the machine shop, the repair shop, the
dy namo an-d motut toun, ficdd and aunature construce
ton and mainding, the test toum, cle., as an ample
schwoling, Lut the weight of opiniun is now that the
clectnical engenecr nceds somethiung mute. A man who
is itainad only i this way, and has not obtained a
pictty goand wuthing avquaintance with the elementary
laws of clectniuty and magnctism, is liable to make
ridiculous if not serious mistakes, which the man pro-
perly grounded in these principles could not possibly
fall into. s acase in poirt, it came within our notice
not so long since, where three men trained in this way
agreed that a certain connectivn of the shunt ficlds of
an Edison dynamu was wrong, and had it changed
because they had nut seen it made in that way before,
and although it was pointed out to them that the cur
rent had to circulate in exactly the same direction in
the coils as it Jid with the connections with which they
were satisfied.

THE CANADIAN ENGINEER.

And what are the essential elements of this college
education ? This brings us to another important ques-
tion. It 1s that of—specialist or generalist? or, to
what extent should one specialize ?

Is the electrical engineer to be a mechanical engi-
neer as well?2 Some have answered * yes,” and
others more recently have said * no,” with consider-
able emphasis. Sir Wilham Thoumson, now Lord
Kelvin, gave as his opinion that the electrical engineer
should be nine-tenths mechanical and one-tenth clec-
trical ; some of the best educationists across the lhine
would now reverse these figures. Perhaps both are
extremes ; at least, they appear to be so for the require-
ments of the average electrical engineer of the present
and for some time to come. Conditions have some-
what changed since Sir Wm. Thomson gave this ad-
vice, although there are still some engineers not even
one-tenth eclectrical. A more even division would,
however, better meet the present requirements.

‘The man who is working along advanced lines has
need for cconomy. The electrical field is now so wide
and extending so rapidly that many may well occupy
all therr time on special wotk. Such men are able to
do with only a slight acquaintance with mechanical
engineenng. However, the general clectrical engineer
15 not a specialist. As the general pracutioner in
medicine, he must cover a wider field. In installing
plants for hghting, power supply, etc., he has to do with
steam cagines and boilers, and all their accessories,
with shaft ¢ and bearings, belting and gearing, fly
wheels, dnving pulleys, etc., with water turbines and
their control, with the fitting and runaning of construc-
tion and repair shops, etc., etc. He should, therefore,
be farmliar with at least the mechanical principles of
the construction and running of ordinary machinery,
the running conditions of the steam engine and the
utiization of water power. It is not necessary that he
should be a practical machinist. Most engineering
colleges, therefore, either combine the two courses, or
clse require the clectrical student to cover a good deal
of the work in mechanical principles. A large part,
sach as the mathematics and mechanics, is necessarily
the same in both.

In the planning of a college course, one of the first
dificulties met with is in deading the relative import-
ance, with regard to the time-table, of the theoretical
and practical work, and this is what different colleges
disagree upon most, some devoting counsiderable time
to foundry work and pattern making, forging, machine
shop work, such as vise work, turning, ctc.; while
others restrict the practical work to draughting, elec-
trical testing, etc., enginc and boiler testing, dynamos
and motor testing, etc., whick involve the application of
the more difficult principles and assist to illustrate and
impress them.  We thiak it a safe rule to folluw in
college to sacrifice practical work to theoretical when
the foimer involves chicfly those operations which one
can pick up teadily in practice, or the mere acquiring
of skill in a mechanical operation. In engincering, and
especially in electrical engineering, the mathematical
and scientific training necessary is becoming wider and
wider. Once an enginecer has started out in practice
he has little time and usually less inclination . go back
and work up mathematics. If he has not had a good
mathematical training, he finds himself unable to read
and keep abreast of the greater part of the clectrical
Iiterature in the periodicals. He is not up fo date in
electrical matters, probably becomes disgusted with
advanced electrical work, and the plums of the profes.



